The purpose was to examine the effects of auricular acupressure to relieve constipation in patients with breast cancer who were undergoing chemotherapy. Participants were 52 patients with breast cancer receiving chemotherapy at
Constipation and Auricular Therapy Theory
Constipation causes severe physical symptoms such as intestinal obstruction and psychological symptoms such as anxiety and stress. Constipation has a negative impact on quality of life; thus, appropriate measures for intervention are necessary (Belsey, Greenfield, Candy, & Geraint, 2010) . Cancer patients commonly take numerous drugs intended to reduce the side effects of chemotherapy but prefer nondrug intervention measures (Hanai et al., 2016) . Constipation more frequently occurs among female cancer patients, usually 5 to 8 days after chemotherapy, because of decreased peristalsis, which is an effect of the medication (S. H. Kim, Lee, & Lee, 2009 ). In Korea, more than 50% of patients with breast cancer are in their 30s and 40s, suggesting the incidence of breast cancer is higher among young women, although their survival rate is longer compared with other types of female cancers (National Cancer Information Center, Ministry of Health & Welfare, 2015) .
Patients with breast cancer may frequently experience side effects due to chemotherapy and tend to be more vulnerable to health-related issues such as constipation. Cancer patients suffer with a high incidence of constipation (32%-87%), and the risk is increasing (Larkin et al., 2008) . The primary reason for constipation among this group is attributed to the decrease in fiber and liquid consumption as well as a decrease in physical activity. A secondary reason is attributed to the natural course of the disease, which causes intestinal obstruction and impediments to metabolism that may result in dehydration and imbalances in electrolytes, which cause constipation. Finally, constipation may also be caused by anticancer medications, antiemetic drugs, antacids, narcotic analgesics, and antidepression medications (Lai et al., 2011) . Physicians commonly prescribe such medications to cancer patients undergoing chemotherapy. Of the anticancer medications prescribed for breast cancer patients, 5-fluorouracil-epidoxorubicin-cyclophosphamide is known to increase the risk of vomiting and aligns with a constipation incidence of 86%. Texane medications such as docetaxel and paclitaxel have a lower risk of vomiting, but the constipation incidence is relatively high at 50% (Hanai et al., 2016) .
Many methods exist to treat constipation, including high intake of fiber and fluids and increased physical activity; however, these take a long time to produce positive effects and compliance is low (Castledine, Grainger, Wood, & Dilley, 2007) . Medical intervention relies mainly on the administration of drugs, but frequent use of laxatives causes malabsorption of other medications and can even worsen constipation through mucosal change, reduced normal intestinal reaction, and weakened muscle tension (Jeong & Jung, 2005) . Therefore, more effective interventions are needed to alleviate constipation among patients with cancer. Auricular acupressure can be achieved by taping a small round object to corresponding acupoints on the ears to stimulate unique response areas. Auricular effects relate to all body organs (Suen et al., 2007) . As a noninvasive method, auricular acupressure is a nursing intervention in Korea that can be easily applied to the patient without pain; it carries no side effects such as those that may be caused by acupuncture needles (Lee & Frazier, 2011) . Not only does auricular acupressure control constipation by regulating colon mobility, but it also increases peristalsis by stimulating blood circulation in the gut (Li et al., 2014; Yan et al., 2005) .
According to a study on the effects of auricular acupuncture and acupressure in alleviating constipation among the elderly, the experimental group that received auricular acupressure experienced improvement in their constipation symptoms and their quality-of-life scores related to constipation also improved. In contrast, the control group that received general nursing services experienced little or no improvement in their constipation symptoms (Lee & Frazier, 2011) .
In addition, a study conducted on habitual constipation in which auricular acupressure was applied to the experimental group while a placebo paste was applied to the control group found that quality-of-life scores related to constipation significantly improved for participants in the experimental group (Zhou et al., 2012) . However, no research has addressed alleviating constipation in patients receiving chemotherapy through application of auricular acupressure. Therefore, this study intended to examine the effects of auricular acupressure on constipation among patients with breast cancer who received chemotherapy. Accordingly, the study results will be used as the basic data for improving nursing interventions in the clinical setting.
Purpose
This study aimed to examine the effects of auricular acupressure to relieve constipation in patients with breast cancer who were undergoing chemotherapy with drugs such as cyclophosphamide and taxane.
To fulfill the objectives of this study, the following hypotheses guided the study:
Hypothesis 1: The experimental group treated with auricular acupressure will score lower on the Constipation Assessment Scale (CAS) compared with the control group. Hypothesis 2: The experimental group treated with auricular acupressure will score higher on the Bristol Stool Form (BSF) scale compared with the control group.
Hypothesis 3:
The experimental group treated with auricular acupressure will score lower on the Patient Assessment of Constipation-Quality of Life (PAC-QOL) compared with the control group.
Method

Design and Sample
This study was a randomized control trial design. The randomization was achieved through a computer-generated random sequence of numbers, and allocation was concealed in sealed envelopes. Participants were randomized into two groups of equal size. Participants were patients with breast cancer who received chemotherapy at E General Hospital located in Seoul. Participants were diagnosed with breast cancer, Stages 1 to 3. The study was conducted from May to October 2015.
The inclusion criteria were as follows: (a) a patient with breast cancer and more than 19 years of age who experienced constipation after chemotherapy, (b) scored more than 4 points on the CAS, (c) did not have lesions inside the intestine and did not have an abdominal operation in the past 6 months, (d) did not have lesions on both ears and did not wear a hearing aid, and (e) did not receive any constipation treatment besides auricular acupressure. To determine the number of participants, G*Power 3.10 (Heinrich Heine Universitat, Dusseldorf, Germany) was used, with the suggested Cohen significance level (α) at .05, the test power 1 − β at .8, and the effect size at 0.8. The calculated sample size was 26 participants per group (Ro, Lee, Lee, & Kim, 2013) . However, to compensate for potential dropouts, a total of 56 participants were recruited; 28 participants were assigned to each group. Two participants in the experimental group dropped out, one died, and the other left the study due to personal circumstances. Two participants in the control group also dropped out of the study due to personal circumstances. Ultimately, a total of 52 participants completed the study, with 26 subjects in each group (see Figure 1 ).
Measures
Demographic and disease-related characteristics included age, marital status, level of activity, number of meals consumed, feces form, chemotherapy received, laxatives taken, cancer treatment medications, and staging. Outcomes were measured with the CAS, BSF, and PAC-QOL. McMillan and Williams (1989) , and translated and validated by S. Yang (1992) . The CAS contains a total of eight items, and the score ranges from 0 to 16. Higher scores imply severe constipation. In the McMillan and Williams study, the reliability was assessed as Cronbach's alpha .70, and S. Yang found the Cronbach's alpha was .87. In this study, Cronbach's alpha was .70.
CAS. The CAS was developed by
BSF scale. The BSF, developed by Heaton et al. (1992) , is classified into 1 to 7 points to approximate the form of feces. A higher BSF score indicates soft feces; specifically, 1 to 2 points indicate constipation, 3 to 4 points indicate normal feces, and 5 to 7 points indicate diarrhea. In the study by Chumpitazi et al. (2016) , reliability was assessed with intraclass correlations of .88.
PAC-QOL.
The PAC-QOL scale, developed by Marquis, De La Loge, Dubois, McDermott, and Chassany (2005) , measures the effect of constipation on 
Intervention
The experimental group received treatment with auricular acupressure for a period of 6 weeks. In a systematic assessment of the literature regarding auricular-acupressure application for constipation intervention conducted by L. H. Yang et al. (2014) , the period of application varied from 1 to 8 weeks. In this study, to assess not only constipation-related symptoms but also quality of life among participants, 6 weeks was deemed sufficient; therefore, auricular acupressure was applied to the experimental group once a week for 6 consecutive weeks. Participants were hospitalized for a period of 3 weeks of chemotherapy. One week after the chemotherapy, participants visited the hospital for outpatient care during which they had blood taken for tests. Of the six auricular-acupressure therapy sessions, four were conducted while patients were hospitalized or having inpatient care. The remaining two sessions were conducted by asking patients to make separate visits to the ward for the acupressure session. At the end of the study, participants were provided gift certificates for their time and effort. Based on a study by Li et al. (2014) regarding auricular acupressure, seven acupoints (intestine, rectum, San Jiao, spleen, lung, sympathetic, and subcortex) were stimulated, and these points were effective in alleviating constipation symptoms (see Figure 2) . The auricular acupressure was applied in the following ways: 1. The participant was instructed to find a comfortable position for application of auricular acupressure. The interior of the ears was then examined; if a foreign substance was found in the ears, it was removed using cotton with alcohol. 2. Auricular plasters with vaccaria seeds were applied to the seven acupoints: intestine, rectum, San Jiao, spleen, lung, sympathetic, and subcortex. 3. Each area applied with paste was pressed hard until the participant could feel a slight level of pain. Participants were then instructed to manually stimulate the areas applied with paste 3 to 4 times a day. 4. After 5 days, pastes (with seed) were directly removed, and participants were instructed to rest for 2 days. Auricular acupressure was applied once a week for 6 weeks.
Patient participation in the auricular-acupressure study was encouraged through text messages. For example, patients were sent a message when ear seed pastes were to be removed.
Procedures
The researcher completed the 10-week course on auricular acupressure offered by the Korean Nurses Association for Complementary Alternative Therapy . The acupressure points and locations were confirmed by auricularacupressure experts, and the researcher conducted all sessions in person. The interventions and data collection were performed by the investigators.
Data were categorized in accordance with the initial investigation, experimental treatment, and postinvestigation. During the initial investigation, the following data were collected before beginning the study: patient demographic information, disease characteristics, and scores on the CAS, BSF, and PAC-QOL. The purpose and details of the study were explained to those who agreed to participate, and participants filled out a survey form with their demographic information. The assessment tools used in the study-CAS, BSF, and PAC-QOL-were explained thoroughly; then, participants selfcompleted the instruments. The researcher recorded disease-related characteristics from participants' medical records. The CAS, BSF, and PAC-QOL were administered to the experimental and control groups at 3 and 6 weeks; the experimental group received auricular acupressure, and the control group did not. Some previous researchers used placebo pastes for the control group (L. H. Yang et al., 2014) . This study was the first domestic study on the effects of auricular acupressure on constipation; thus, researchers refrained from any interventions to the control group.
Analysis
The data were analyzed using SPSS Version 21.0 (IBM, Armonk, NY, USA, 2012). Demographic characteristics, disease-related characteristics, and major variable-related characteristics were analyzed through percentages, means, and standard deviations. The homogeneity of the experimental and control group was analyzed through chi-square test, Fisher's exact test, and t test. Furthermore, differences in scores on the CAS, BSF, and PAC-QOL between the experimental and control groups were analyzed through repeatedmeasures ANOVA.
Results
Baseline Characteristics
The demographic and disease-related characteristics of participants were assessed, and results of the homogeneity test are shown in Table 1 . According to the test results on general and disease-related characteristics of participants and the three variables, no statistically significant difference emerged between the two groups; therefore, homogeneity of the groups was confirmed.
CAS
The experimental group scores on the CAS were significantly lower compared with those of the control group (F = 26.027, p < .001). A significant difference emerged between the measurement points in the group (F = 66.844, p < .001). Scores on the CAS for the experimental group were 10.23 ± 2.487 during the initial investigation, 3.50 ± 2.997 at 3 weeks, and 2.85 ± 2.257 at 6 weeks. Because the CAS scores of the experimental group were lower than those for the control group, results indicated that the application of auricular acupressure had a positive influence on constipation measurements (F = 15.640, p < .001; see Table  2 and Figure 3 ).
BSF Scale
Scores on the BSF were significantly higher for the experimental group compared with the control group (F = 12.781, p = .001). A significant difference emerged between the measurement points in the group (F = 37.786, p < .001). Scores for the experimental group were 1.88 ± 1.071 during the initial investigation, 3.38 ± 0.697 at 3 weeks, and 3.54 ± 0.647 at 6 weeks. Because BSF scores for the experimental group were higher than those for the control group, results indicated that the application of auricular acupressure had a positive influence on stool-form measurements (F = 7.278, p = .003; see Table 2 and Figure 4) . 
PAC-QOL
The experimental group scored significantly lower on the PAC-QOL than the control group (F = 37.285, p < .001). A significant difference emerged between the measurement points in the group (F = 67.592, p < .001). Scores for the experimental group were 1.85 ± 0.549 during the initial investigation, 0.62 ± 0.499 at 3 weeks, and 0.44 ± 0.324 at 6 weeks. Results indicated that Note. CAS = Constipation Assessment Scale.
the application of auricular acupressure had a positive influence on patient quality of life (F = 13.579, p < .001; see Table 2 and Figure 5 ).
Discussion
This study assessed the effect of auricular acupressure on constipation symptoms among patients with breast cancer who received chemotherapy. Because participants who received auricular acupressure had reduced CAS scores, increased BSF scores, and reduced PAC-QOL scores, auricular acupressure was demonstrated to be an effective intervention to alleviate constipation for this group of patients. Significantly lower CAS scores in the experimental group were similar to the results from a study that reported alleviation of constipation-related symptoms among elderly participants through the application of a magnet and seed of vaccaria at seven auricular acupoints for 10 days for the experimental group (general nursing services were provided to the control group; Li et al., 2014) . Although different assessment tools were used in the current study, the same seven acupoints (intestine, rectum, San Jiao, spleen, lung, sympathetic, and subcortex) were used; thus, this study found that the stimulation of these seven acupoints was effective in alleviating constipation. However, another study using a magnet and vaccaria seed on the same seven auricular acupoints (intestine, rectum, San Jiao, spleen, lung, sympathetic, and subcortex) for 21 days reported no significant effect in elderly participants' constipation-related symptoms (Li, Lee, & Suen, 2012) . Because the sample in the Li et al. (2012) study was small, it was not sufficient to verify the effects of auricular acupressure.
The BSF scores for the experimental group were significantly higher compared with scores for the control group, similar to a previous study that reported an increase in BSF scores after application of auricular acupressure (Li et al., 2012) . Because this study used the same seven auricular acupoints (intestine, rectum, San Jiao, spleen, lung, sympathetic, and subcortex) used in the previous study, results confirmed that these acupoints are effective in increasing BSF scores, similar to the results derived from other complementary and alternative therapies (Jung & Jun, 2008; M. Y. Kim, Kang, & Byun, 2014; J. E. Park et al., 2011) . However, one study that assessed the effects of abdominal massage and meridian acupressure reported no significant difference in BSF scores between the experimental and control groups (Yoon, Park, Kang, & Ha, 2014) . Because the sample size was small and the intervention period was relatively short (only 2-4 weeks), the current study examined the effects of auricular acupressure on BSF scores with a larger sample and for a longer period of time.
The PAC-QOL scores for the experimental group were significantly lower compared with scores for the control group, similar to a previous study that reported alleviated constipation-related symptoms, as well as improved quality of life after application of a magnet and a seed of vaccaria at the same seven auricular acupoints to a group of elderly participants for 10 days (Li et al., 2014) . The previous study showed the short-term effect of applying auricular acupressure for 10 days, whereas in this study, the intervention period was 6 weeks. The long-term effect of auricular acupressure improved quality of life for participants in the current study.
Another study used an intervention for persistent constipation in which an ear paste with a seed of vaccaria was applied at eight auricular acupoints (intestine, subcortex, San Jiao, constipation spot, abdomen, brain stem, larynx, and endocrine system). In the Zhou and colleagues (2012) study, ear paste with seed was applied to the experimental group, whereas ear paste without a seed was applied to the control group for 50 days. According to the results, PAC-QOL scores significantly improved in the experimental group, similar to the results derived in the current study. Acupoints used in the current study, the intestine, subcortex, and San Jiao (Three Burners), were the first, third, and fourth most frequently used acupoints in a study by L. H. Yang and colleagues (2014) to alleviate constipation.
The current study, which applied auricular acupressure for constipation alleviation, was conducted for the first time in Korea. Although no acupressure was provided to the control group, ear pastes without a seed were attached, similar to previous studies. Further studies that added a sham group are therefore needed to confirm the effects of auricular acupressure.
No previous study researched the effect of auricular acupressure on constipation-related quality of life among patients with breast cancer receiving chemotherapy. Therefore, it was difficult to directly compare results of this study with previous research. Nonetheless, results from this study showed that auricular acupressure was effective in alleviating constipation-related symptoms and improving the quality of life, as the intervention increased intestinal peristalsis, production and resecretion of body fluid, blood flow, and amount of body fluid while controlling gastrointestinal function (Li et al., 2014) .
This study was the first study in Korea to examine the effects of auricular acupressure on constipation for breast cancer patients undergoing chemotherapy. Results showed that treatment sessions had a positive effect on constipation symptoms and increased quality of life. Because the therapy was provided over the course of 6 weeks, long-term effects emerged from the treatment. Thus, auricular pressure was an effective nondrug intervention that should be included in the training syllabus and used for clinical application. Because this therapy was a relatively easy and safe method of treatment, it has great significance for clinical application.
